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Desnlptlon 

The present Invention relates to improved pharmaceuticaJ salts of amlodlpine and pharmaceutical com- 
positions thereof. 

5 The compound amlodlpine (3-ethyl 5-methyl 2"(2-amlnoethoxymethyl)-4-(2-chlorophenyl)-1.4Kfihydro- 
6-methyIpyridine-3,5-dicarboxyIate) is a potent and long acting calcium channel blocker having utility as 
an anti-ischaemic and anti-hypertensive agent 

European patent application publication no. 89167 discloses several different pharmaoeuticaily ac- 
ceptable salt forms of amlodlpine. in particular the pharmaoeuticaily acceptable acid addition salts are 
10 said to be those formed from adds which form non-toxic add addition salts containing pharmaoeuticaily 
acceptable anions such as the hydrochloride, hydrobromide, sulphate, phosphate or add phosphate, ac- 
etate, maleate, fumarate, lactate, tartrate, dtrate and gluconate salts. Of these salts the maleate is dis- 
dosed as being particularly prefenred. 
It has now unexpectedly been found that the benzene sulphonate salt (hereinafter refen^d to as the 
15 besylate salt) has a number of advantages over the known salts of amlodlpine and, additionally has unex- 
pectedly been found to have a unique combination of good fonnulation properties which make it particu- 
larly suitable for the preparation of pharmaceutical fonnulations of amlodlpine. 
Thus according to the present invention there is provided the besylate salt of amlodlpine. 
In a further aspect the Invention provides a pharmaceutical composition of the besylate salt of am- 
20 lodipine together with a pharmaceutksaily acceptable diluent or canier. 

The Invention further provides a tablet fonnulation compridng the besylate salt of amlodipine In admix- 
ture with exciplents. A preferred fonnulation indudes the besylate salt, a compression aid such as micro- 
ciystalline cellulose, an additive to provide sheen to the tablet such as anhydrous dibasic caldum phos* 
phate, a disintegrant such as sodium starch glycotlate and a lubricant such as magnesium stearate. 
25 In addition the invention provides a capsule formulation comprising the besylate salt of amlodipine in 
admixture with exdpients. A prefenred fonnulation indiKJes ttie besylate salt, an inert diluent, a dried dis- 
integrant and a lubricant as described above. 

The Invention further provides the besylate salt of amlodipine In sterile aqueous solution for parenter- 
al administration. Preferably such solution contains from 10 to 40% by volume of propylene glycol and 
30 preferably also sufficient sodium chloride to avoid haemolysis, e.g. about 1% w/v. 

The invention also provides the besylate salt of amlodipine for use in treating ischaemic heart dis- 
ease, espedally angina, or hypertension, in a human being. 

The invention also provides a process for preparing tfie besylate salt of amlodipine by reacting am- 
todiplne base with a solution of benzenesulphonic add or its ammonium salt in an inert solvent and recov- 
35 ering the besylate salt of amlodlpine. 

The prefenred inert solvent is industrial methylated spirit 

Although amlodlpine is effective as the free base, in practice tt Is best administered in the form of a 
salt of a phannaceuticaliy acceptable acid. In order to be suitable for this purpose the pharmaoeuticaily 
acceptable salt must satisfy the following four physiochemicai criteria: (1) good solubility; (2) good stabili- 
40 ty; (3) non-hygroscopidty; (4) good processability for tablet formulation, etc. 

It has been found that whilst many of the salts outlined above satisfy some of these criteria, none sat- 
isfy Ihem all and even the preferred maleate, whilst exhibiting excellent solubility tends to break-down in 
solution after a few weeks. Consequently a range of pharmaoeuticaily acceptable salts of amlodipine 
has been made and evaluated using these criteria: 

45 

1. Generally, it Is known in the art that a good aqueous solubility is necessary for good bioavailabifrty. 
Usually a solubility of greater than 1 mg mM at pl-l 1-7.5 is sought although higher solubilities are required 
to formulate injections. In addition salts which provide solutions having a pi-i dose to that of blood (7.4) 
are preferred because they are readily biocompatible and can easity be buffered to the required pl-l 
50 range without altering their solubility. 

As can be seen from the following comparative data the besylate salt of amlodipine exhibits good solubili- 
ty and saturated solution p it characteristics, compared witii otiier salts. 
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OoJi 


Solubil^ 


pHat 


mg mr^ 


saturatton 


Benzene eufphonato 


4.6 


6.6 


(besylate) 




5.9 


Toluene sulphormte 


0.9 


(tDsylate) 






Methane sutphonate 




3.1 


(mesylate) 






Succinate 


4.4 


4.9 


Salicyiate 


1.0 


7.0 


Maleate 


45 


4.8 


Acetate 


50 


6.6 


Hydrochbrtde 


50 


3.5 



20 2 Good stabmty in the solid state is very important for tablels and capsules, whilst good stat)ility in 

SSto'SSf^rffiSSCeJch Of the salts was blend^ wHh a POJ^: -ruL^1n*S?lS 
nto toJlete capsules. In the case of tablets the vehicle comprised 

cOTiWratoi virtftanhydrous dibasio oaldum phosphate. In the case of rapsules *e vehicle rompns^ 
25 SiS 4T«)iSonwith dried maize starch. These were then stored in seated vials at SOandTC-C 
Srilpto ttiri weete. The drug and any breakdown products were extracted with methanolxhloroform 

(50S0) and separated on silica tic plates using a variety of solvent systems. „♦ h««iWrfo«n orod- 

^e results were compared and the salts rani«d according to the number and amount of breakdown prod 

30 efcSS^g the results the following rank order emerges with besylate being the most stable salt and 
hydrochloride the least stable. 



Salt Stability 



■40 Besylate n>Dst stable 

Mesylate 

Tbsylate 

Sttccirata 
45 Salicylate 

Maleate 

Acetate ^ 
^drochlotide unstable 



<» In Older to DtovklB stable fbnnulatlons it is desirable to have a non-hygroscopic salt In the solid 
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diluting exdpients called compression aids. Micrccrystaillne cellulose Is a commonly used compression 
€dd Howev r whatever th dose the adhesion of the drug to the punches of the tablet machin mum De 
avoided When drug accumulates on the punch surfaces this causes the tablet surface to become pitied 
and therefore unacceptable. Also sticking of the drug in this way results In high ejection forces when re- 

5 moving the tablet from the machine. In practice ft Is possible to reduce sticking by wet-massing, careful 
selection of exclpients and the use of high levels of anti-adherents, e.g. magnesium stearate. However 
selection of a salt with good anti-adhesion properties minimises these problems. 
In order to compare the stickiness of the various salts of amiodipine the following procedure was carried 
out using conventional tablet making machinery: fifty tablets containing calcium sulphate dihydrate, m^- 

10 crocrystalllne cellulose and amiodipine besylate were made (47.5:47,55). tiie material sticking to tiie tab- 
let punch was then extracted using methanol and the amount measured spectrometrically. This procedure 
was then repeated for runs of 100. 150, 200, 250 and 300 tablets. After each run the amount of malenal 
sticking to ttie tablet punch was measured after extraction wltii mettianol. The values are plotted and an 
average value calculated from the slope ofthe line produced, 

15 This same procedure was then repeated for each of the salts of amiodipine. The amount of amiodipine 
measured as sticking to the tablet punch is shown in Table 2 for each salt and relative to the maleate salt. 
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Table 2 






20 


Salt 


Stickiness 






|tg Amiodipine 
cm-^tablef^ 


Relative to 
maleate 




Mesylate 


1.16 


58% 


25 


Besylate 


1.17 


59% 




Tosylate 


1.95 


98% 




Maleate 


1.98 


100% 




Free base 


2.02 


102% 


30 


Succinate 


2.39 


121% 




HydrochlorMe 


2.51 


127% 




Salicylate 


2.85 


144% 



Clearly the besylate has superior anti-adhesion properties to tiie maleate. Whilst tiie mesylate also 
shows good processabillly It tends to be Isolated as the anhydride but this equilibrates to tiie monohy- 
drate leading to variable composition after manufacture which makes it unacceptable for use in tablets. 
Thus the besylate salt of amiodipine shows a unique combination of good solubility, good stability, non- 
40 hygroscopidty and good processability which makes It outstandingly suitabte for the preparation of 
pharmaceutical formulations of amiodipine. . , ^ * u,^ 

In order that the present invention be more readily understood, reference is now made to tiie following 
Examples. 

45 Example 1 

Preparation of Besylate salt o f Amiodipine 

Amiodipine base (65.6g, 0.161 mols) was slunied in industrial methylated spirit {328.4 ml) and cooled to 
5«C Benzenesulphonlc acid (26.2g. 0.168 mols) was dissolved in Industrial methylated splnt (65.6 ml) « 
5«C and added to the siuny of the base. The resulting slurry was then granulated, filtered and washed 
witti 2 volumes of industrial metiiylated spirit (65.6 ml). The damp solid was slurried at 5«C for Ihr in Indus- 
trial metiwlaled spirit (327.6 mi), filtered, washed with 2 volumes of industrial methylatedsplrrt (65.6 ml) 
and dried under vacuum at 55*»C for 24 hours. A yield of 76.5g (83,8%) was obtained witti tiie following 
55 analysis. 

Meltino point 201 .0*^. 
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Analysis % 


C 


H 


N. 


Cata 


55.07 


5.51 


4.94 


Found 


54.91 


5.46 


4.93 
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ExampI 2, 

Formulation of Tablets CQnt ainina Besvlate Salt of AmlodlPlnQ 

Amiodipine besylate was blended with sodium starch glycollate and anhydrous dibasic c^Idurn phos- 
phate for 5 minutes. This mixture was then sieved, rebiended and sieved aga^n foilowed by blending witt> 
microcrystalllne cellulose. The resultant mixture was then sieved again and blended for a further 10 min- 
utes. Rnally magnesium stearate was added and the whole mixture blended for 5 minutes. The blend was 
then pressed into tablets using conventional tablet making machinery. «„,«wir>inn hoewitita 

This method was used to make tablets containing different concentrations of the amiodipine besylate 



30 



salt as shown in Table 3. 



Table 3: Tablet composfttens ^ 


Besylate salt MbrocrystaOine 
(mg) cellutosd 
(mg) 


Anhydrous dibasic 
catelum phosphate 
(mg) 


Sodium starch 

glyooliate 

<mg) 


Magnesium 

stearate 

(mg) 


1.738 63.514 


31.750 


2.00 


1.00 


3.472 62.028 


31.500 


2.00 


1.00 


6.944 124.056 


63.000 


4.00 


2.00 


13.889 246.111 


126.000 


8.00 


4.00 



25 Examples 

Formulation of Capsules Containing Besviat ? ?flH of Amiodipine 

Microcrystalllne cellulose and dried maize starch were pre blended. The besylate sah of arnlodlpine 
was then mixed with some of this prebiend and then sieved. The remainder of the preblend was then add- 
ed and mixed for 1 0 minutes. This was then sieved again and mixed for a further 5 minutes. 

This method was used to make mixtures containing different concentrations of the amiodipine oesyiaie 
salt as shown In Table 4 and the mixtures were then filled into capsules of appropriate size. 

35 Example 4 

Formulation of Sterile Aqueous Solution of B esvtate Salt of Amiodipine 
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Sodium chloride was dissolved in water for injection and propylene glycol was mixed wltfi tijis solution. 
The besylate salt of amiodipine was added and, virtien it had dissolved, further water for Injection was 
added to adjust the volume to give the desired concentration of amiodipine (1 mg/mi). TTie solution was 
then filtered through a sterilising fiiter and filled into suitable sterile containers, e.g. ampoules, for use m 
parenteral, e.g. intravenous, administration. 

This metiiod was used to prepare the fonmulations shown in Table 5. 



Tabid 5: Sterile Aaueous Solutions 






(2) 


Besykte salt of amiodipine 


1^9 


1.389g 


Sodium chbride 


9.000 g 


9.000 g 


Propylene giyool 


200.000 g 


400.000 g 


Waterfor Inlection 


tQintre 


tol IHre 
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Table 4; Capsule compositions 



Besylate salt 
(mg) 


Microcrystallln 

cellulose 

(mg) 


Dried maize 

starch 

(mg) 


Magnesium 

etearate 

(mg) 


Total capsule 

weight 

(mg) 


1.736 


38.014 


10.00 


0.250 


60 


3,4^ 


76.028 


20.00 


0.500 


100 


6.944 


72^6 


20.00 


0.500 


100 


13.889 


. 146.111 


40.00 


1.00 


200 



ExampieS 

Alternative preparation of Besvlate salt of Amiodipine 

Ammonium benzenesulphonate (0.943g) was added to a sluny of amiodipine base (2g) in industrial 
methylated spirit (10m1) and the resulting solution was heated at retiux for 10 minutes. The reaction mixture 
was cooled and granulated at S^'C for 1 hour. The amiodipine benzenesulphonate was tittered, washed 
witii industrial methylated spirit (2x2 ml) and dried in vacuum. 
Yield 1.9g (70% of theory). 
Mpt:201.0'C. 



Analysis 


C 


H 


N 


Found: 


54.98 


5.46 


4.90 


Calculated ton 


55.07 


5JS1 


4.95 



Claims for the Contracting States: BE, CH, DE, FR, GB, IT, Li, LU, ML, SE 

1 . The besylate salt of amiodipine. 

2. A pharmaceuticai composition comprising the besylate salt of amiodipine as claimed in daim 1 togeth- 
er with a phamtaceuticaily acceptable diluent or canier. 

3. A tablet formulation comprising the besylate salt of amiodipine as claimed in claim 1 in admixture witii 
excipients. 

4. A tablet fomnulation as claimed In claim 3 wherein the excipients comprise a compression aid, an ad- 
ditive to provide sheen to the tablet, a dislntegrant and a lubricant 

5. A tablet fomnulation as claimed in daim 4 wherein the exdpients comprise microcrystailine cellulose, 
anhydrous dibasic calcium phosphate, sodium starch gtycollate and magnesium stearate. 

6. A capsule formulation comprising the besylate salt of amiodipine as daimed in claim 1 in admixture 
witii exdpients. 

7. A capsule fomiulation as daimed in daim 6 wherein the exdpients comprise an Inert diluent, a-dried 
dislntegrant and a lubricant 

8. A capsule formulation as clamed in daim 1 wherein the excipients comprise microcrystailine cellu- 
lose, dried maize starch and magnesium stearate. 

9. A sterile aqueous solution comprising the besylate salt of amiodipine for parenteral administration. 

10. A sterile aqueous solution as claimed in dslrn 9 comprising from 10 to 40% wA^ of propylene glycol. 

1 1. A sterfle aqueous solution as claimed in daim 9 or daim 10 comprising about 1% w/v sodium chloride. 

12. The besylate salt of amiodipine for use In treating heart disease or hypisrtension. 

Claims for the Contracting States: AT, ES, GR 

1. A process for preparing the besylate salt of amiodipine characterised by the steps of reacting am- 
iodipine base witii a solution of benzenesulphonic add or its ammonium eaSX in an inert solvent and recov- 
ering tiie besylate salt of amiodipine. 

2. A process as daimed in claim 1 wherein tiie Inert solvent is industrial metiiylated spirit 

3. A process for preparing a pharmaceutical composition characterised by the step of mixing the be- 
sylate salt of amiodipine vntii a pharmaceutically acceptable diluent or carrier. 

4. A process as claimed in daim 3 for preparing a tablet formulation characterised by the steps of mix- 
ing the besylate salt of amiodipine with excipients and pressing into tablets. 

5. A process as dsumed in daim 4 characterised by the steps of 

(a) blending the besylate salt of amiodipine with sodium starch gtycollate and anhydrous dibasic c£dd- 
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urn phosphate; 

(b) sieving, reblending and sieving; 

(c) blending with microcrystaiilne ceilulose; 

(d) sieving and rebtendtng; 

5 (e) biending with magnesium stearate; and 
(Q pressing Into tablets. 

6. A process as claimed in claim 3 for preparing a capsule formulation characterised by the steps of 
mixing the besyiate salt of amiodipine with excipients and filling Into capsules. 

7. A process as claimed in claim 6 characterised by the steps of 

1 0 (a) preblending microcrystaiilne ceilulose and dried maize stardi; 

(b) mixing the besyiate salt of amiodipine with some of the preblend and sieving; 

(c) mixing in the remainder of the preblend, sieving and re-mixing; and 

(d) fiiiing the mixture into capsules. 

8. A process as claimed in claim 3 for preparing a sterile aqueous solution of the besyiate salt of am- 
is lodipine for parenteral administration characterised by the steps of forming a solution of the besyiate 

salt of amiodipine in a sterile aqueous carrier. 

9. A process as claimed in claim 8 characterised by the steps of 

(a) dissolving the besyiate salt of amiodipine in a sterile solution of sodium chloride in a mixture of wa- 
ter for injection and propylene glycol; 
20 (b) adjusting tiie volume of the solution witii further water for Injection; 

(c) filtering the solution through a sterilising filten and 

(d) filling tiie solution Into sterile containers. 

10. A process as daimed in claim 8 or claim 9 In which the solution contains from 20 to 40% w/v propyl- 
ene glycol and about 1% w/v sodium chloride. 

25 

Patentansprtiche far: BE, CH, DE, FR, GB, IT, U, LU, NL, SE 

1 . Besylatsalz von Amiodipin. 

2. Phamtazeutische Zusammensetzung umfassend das Besylatsalz von Amiodipin, wie in Anspruwi 1 
30 beansprucht, zusammen mit einem pharmazeutisdi annehmbaren VerdOnnungsmittel oder TrSger. 

3. Tabiettenformulierung umfassend das Besylatsalz von Amiodipin, wle In Anspruch 1 beansprucht, In 
Mischung mit Exzipienten. 

4. Tabiettenfonnuiierung, wie in Anspmch 3 beanspmcht, worin die Exzipienten elnen PreBhllfsstoff, 
eln Additiv zum Vorsehen von Tablettenglanz, ein Desintegriemnittel und ein Gleitmittel umfassen. 

35 5. Tabiettenformulierung, wie in Anspruch 4 beanspmcht. worin die Exzipienten mikrolvistalilne Zellu- 
lose, wasserfreles dlbasisches Kalziumphosphal, Natriumstariceglykolat und Magnesiumstearat umfas- 
sen. 

6. Kapseltdrmullerung umfassend das Besylatsalz von Amiodipin, wie In Anspruch 1 beanspmcht, In 
Mischung mit Exzipienten. , w 

40 7. Kapselfonmulierung, wie in Anspmch 8 beanspmcht, worin die Exzipienten ein Inertes VerdOn- 
nungsmittel, ein getrocknetes Desintegriennittei und ein Gleitmittel umfassen. 

8, Kapselfomiuliemng, wle in Anspmch 1 beansprucht, worin die Exzipienten milvokristaiiine Zeliulo- 
se, getrocknete Maisstarke und Magnesiumstearat unrtfassen. , 

9, Sterile wSsserige l-Osung umfassend das Besylatsalz von Amiodipin fOr parenterale Verabreh 
45 Chung. 

10. Sterile wSsserige Ljosung, wle In Anspmch 9 beanspmcht, umfassend 10 bis 40% GA^ Propylengly- 
koL 

11. Sterile wasserige Lbsung, wie in Anspmdi 9 Oder 10 beanspmcht, umfassend etwa 1% G/V Natri- 
umchlorid. 

50 12. Besylatsalz von Amiodipin zur Venwendung bei der Behandiung von Herzerioankung oder Hyper- 
tonie. 

Patentan^rQche fQr: AT, ES, GR 

55 1. Verfahren zur Herstellung des Besylatsalzes von Amiodipin, gekennzeichnet durch die Schritte 
des Umsetzens von Amlodiplnbase mit einer L5sung von Benzolsulfonsaure oder ihres Ammoniumsaizes 
in elnem Inerten Ldsungsmlttel und Gewlnnen des Besylatsalzes von Amiodipin. 
2. Verfahren, wie in Anspmch 1 beanspmcht worin das inerte Losungsmlttel Industriemetiiylspintus 

60 3. Verfahren zur Herstellung einer phannazeutischen Zusammensetzung, gekennzeichnet durch den 
Schritt des Mischens des Besylatsalzes von Amiodipin mit einem pharmazeutisch annehmbaren VerdOn- 
nungsmittel oder TrSger. ^. ^ . 

4. Verfahren, wie in Anspmch 3 beanspmcht. zur Herstellung einer Tablettenformuliemng, gekenn- 
zeichnet durch die Schritte des Mischens des Besylatsalzes von Amiodipin mit Exzipienten und des Ver- 

65 pressens zu Tabletten. 
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5. V rfahren. wie In Anspruch 4 beansprucht, g kennz ichnet durch die Schritte des 

(a) Mischens des Besylatsalzes von Amiodipin mit NatriumstSrkeglykolat und wasserfrei m dibasi- 
schem Kalziumph sphat. 

(b) Siebens, neuerlichen Mischens und Siebens, 
5 (c) Mischens mit mikrokristalliner Zellulose, 

(d) Siebens und neuerlichen Mischens. 

(e) Mischens mil Magnesiumstearat und 

(f) Verpressens zu Tabletten. 

6. Verfahren, wie in Anspaich 3 beansprucht, zur Herstellung elner Kapselformuliemng, gel^enn- 
10 zeidinet, durch die Sdiritte des Mischens des Besylatsalzes von Amiodipin mit Exzipienten und des FQI- 

lens In i^seln. 

7. Verfahren, wie In Anspruch 6 beansprucht, gekennzeichnet durch die Sdnritle des 

(a) Vormischens von mikrokristalliner Zellulose und getrockneter Maisstirke. 

(b) Mischens des Besylatsalzes von Amiodipin mit einem Tell der Vormischung und Siebens, 
15 (c) Einmischens des Restes der Vonnischung, Siebens und neuerlichen Mischens und 

(d) Fullens der Mischung In Kapseln. 

8. Verfahren, wie in Anspruch 3 beanspmcht, zur Herstellung einer sterilen w^erigen L5sung des 
Besylatsalzes von Amiodipin fOr parenterale Verabrelchung, gekennzeichnet durch den Schritt des Bil- 
dens einer LOsung des Besylatsalzes von Amiodipin in elnem steriien wasserigen Trager. 

20 9. Verfahren, wie In Anspruch 8 beansprucht, gekennzeichnet durdi die Schrttte des 

(a) L5sens des Besylatsalzes von Amiodipin in einer sterilen Ldsung von Natriumchlorid In einer Mi- 
schung von Wasser fQr Injektionszwecke und Propylengiykol, 

(b) Enstellens des Voiumens der Ldsung mit wetterem Wasser fQr Injektionszwecke, 

(c) Flltrierens der L5sung durch elnen Sterilisationsfitter und 
25 (d) FQllens der Ldsung in sterile BehSlter. 

10. Verfahren, wie In Anspruch 8 oder 9 beanspmchti wobei die Ldsung 20 bis 40% 3N Propylengiy- 
kol und etwa 1% GN Natriumchlorid enthalt 

Revendications pour ies Etats Contractants BE, CH, DE, PR, GB, IT, LU, NL, BE, LI 

3D 

1 . Le bdsylate d'amlodlpine. 

2. Composition pharmaceutique. comprenant le b^sylate d'amlodlpine sulvant la revendication 1, en as- 
sociation avec un diluant ou support phannaceutk:|uement acceptable. 

3. Fonnulatlon pour comprim^s, comprenant le besylate d'amlodipine sulvant la revendication 1, en m^ 
35 lange avec des exclplents. 

4. Fonmulation pour comprimds sulvant la revendication 3, dans laquelle Ies excipients consistent en 
un adjuvant de compression, un additif destind k confSrer un aspect luisant aux comprimds, un d§litant et 
un lubrifiant 

5. Formulation pour comprim^s sulvant la revendication 4, dans laquelle les exclplents consistent en 
'40 cellulose microcristalline, phosphate monocaldque anhydra, glycolate d'amidon sodique et stearate de 

magnesium. 

6. Formulation pour capsules, comprenant le besylate d'amlodipine sulvant la revendication 1, en me- 
lange avec des excipients. 

7. Formulation pour capsules sulvant la revendication 6, dans laquelle ies excipients consistent en un 
45 diluant inerte, un dSlitant dSshydrat^ et un lubrifiant 

8. Formulation pour capsules suivant la revendication 1, dans laquelle les excipients consistent en cel- 
lulose microcristalline, amidon de maTs dSshydratd et stearate de magnesium. 

9. Solution aqueuse sterile, comprenant le besylate d'amlodipine, destin^e & Tadminlstration par vole 
parenterale. 

50 10. Solution aqueuse sterile sulvant la revendication 9, comprenant 10 ^ 40% en poids/volume de pro- 
pyldneglycol. 

11. Solution aqueuse sterile suivant la revendication 9 ou la revendication 10, comprenant environ 1% 
en polds/volume de chlorure de sodium. 

12. B^late d'amlodipine destine k dtre utilise dans le traitement d'une maladie cardlaque ou de Thyper- 
55 tension. 



Revendications pour les Etats Contractants AT, ES, GR 

60 1. ProcMd de preparation du bSsylate d'amlodipine, caractdrisd en ce quit oomprend les etapes con- 
sistent k faire rdagir I'amlodipine-base avec une solution d'acide benzdnesulfonqlue ou de son sel d'am- 
monium dans un solvant inerte et k recueillir le bdsylate d'amlodipine. 

2. Proc^dg sulvant la revendication 1, dans iequel le solvant inerte est I'alcool ddnatur^. 

3. Procdd§ de preparation d'une composition pharmaceutique, caracterlse en ce qu'il comprend i'etape 
65 consistant k meianger le besylate d'amlodipine k un diluant ou support pharmaceutiquement acceptable. 
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A Pmr6riis quivant la revendlcation 3 destln§ k la preparation tf una formulation pour comprlmfis. ^ 
I suS^r^^^^^^^^ en ce qu'il comprend la 6tapas consistant . 

(b) h tamlser, ^ m6langer nouveau et a tamiser; 

(0) k effectuer un mSIange avec de la cellulose microcrlslainne; 
(d) & tamiser et & m§ianger ^inouveau; 

10 (e) h effectuer un m6lange avec du stdarate de magnesium; et 

iW k effectuer la mise sous fonnne de comprim6s. 

6 Pra^d§ suivant la revendlcation 3. destin6 k la preparation d'une formulation pour capsules, ca- 
rartkn^^n 6tapes consistant k m6l^ger le b^sylate d'amlodipine k des excplents 
et k effectuer le remplissage de capsules. ^„«ie*ont 

15 7 Proc§d6 sulvant la revendlcation 6. caract6ris6 en ce quil comprend tes 6tapes_consistent 

(a^ k m§langer pr^alabiement de la cellulose microcrlstalline et de ramldon de mais d6shydrat6, 
(b k mdlanger le bdsylate amiodiplne une partie du pr6m6lange et k effectuer un tarn sage, 

(c) k effectuer le melange au reste du pr§m6lange, k tamlser et k m6langer k nouveau; et 

ao i^'r^^^^^^^^^^^^ ^ la preparation dVne solution aqueuse ^^^^^^ 

late d'amlodipine pour radminlstralion parenterals, caracterise en ce qu'il comprend les fitapes consis- 
tant k fomier une solution du bdsylate tf amiodipine dans un veWcule aqueux sterile. 
9 Procdde suivant la revendlcation 8. camcieris6 en ce qu'il comprend les 6tapes cons stent 
(a)Tdissoudre le b^sylale d'amlodipine, dans une solution sterile de chlorure de sodium, dans un me- 
25 lanae d'eau pour preparations injectables el de propyl6neglycol; ^«&«««+t„ne snioMo 

S & ajuster le volume de la solution avec une quantrte suppiementalre d'eau pour preparations injecta- 
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bles* 

(c) k filtrer la solution k travers un filtre st6rilisant; et 



(d) k rempllr des recipients st6riles avec la solution. ^ ^ 

10 pSe suivant la revendlcation 8 ou la revendlcation 9, dans lequel la solution contient 20 k 40% 
en poids/volume de propyI6neglycol et environ 1% en poids/volume de chlorure de sodium. 
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